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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an image processor 
capable of detecting a face direction from an inputted 
face picture of an unspecified individual without 
previously acquiring the face image data of the object, 
its method and a program recording medium. 
SOLUTION: An average facial data preparing means 11 
generates average front face picture data based on a 
plurality of pieces of sample front face picture data. A 
three-dimensional mapping means 14 generates average face 
model data by mapping the average front face picture data 
onto standard face shape model data preliminarily 
prepared by a three-dimensional face model preparing 
means 13. A two-dimensional database preparing means 16 
generates average face picture data by angles at a time 
when the average face mode data are seen from a 
prescribed angle. On the other hand, a face direction 
discriminating means 22 detects a face direction in an 
input picture based on the degree of correlation between 
a picture inputted from a face picture inputting means 20 
and the average face picture data by angles. 
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[«¥^si mmf-tttimwt. 1 1 «bw>* 

ttft-tZo 3^7 7 f>r^IS 1 4#. CW¥i3lE® 

l tzmmmfttw* r^r- tiz-? tr > mci tc 

£|6M3J#J^f8 2 2 **A*ffi<ft(c*5t**»^lfil«:«lB-r 
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1 

mmmii m<oi5faK>foihe>tztb(Dw&®mmmT' 

&Wm 3 'An.* ^;HMt#« b , 
^JS^ro^*^mife¥i5li3^7c : eT'^5:B7t«*:#w 10 

2 ] mJf H^HSf* £ ¥ftft*H-r 3 ¥ft<b 

mzw-tzmmm * v -y e > r -r « c t z mil t -t a «* 

mm®.t, «rie<a«»A^fflii«t©Jt«tc«k"j> lute 
A*aBa«KJ3J5 v *»©ft««ras-r*a*iai!pj»j*s 

A# $ nfcAflSPmttfcSFJ&ftftkH-f * - £ fc <t o rffi 

ra»A*fflB««:^t-r*ip»<biaa#at. 30 
aft©* >-ril,ffiM1£Lfrz>t£l8.2 nz>¥-ftffiwm*ma 

Huf2<£mA2>gW£ t ftrfBA£8iJ¥i£<k8RB{|! £ ©it 

a. 

Z biz «fc 0¥-mm*r'>\'&±J$.-?z > ¥-i%ffi 3 Atz^t'^ 

ftfmmb, 

C©¥i^Ii3ft5t; ; eT';u£S(;:> mJie :5 FlS|II3<X7E : ET' 50 
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[ff*ii7] i^©;£ft©t£ftrofc#©B{f®ll75&'e- 

a# £ titzAjjmm&z^mitwm-tz ctciotis 

aft©* >7>mMm<o¥i%Mmi&*:mzfti$.zft. m. 

hb<s t , mjiH¥«f t«aaaa-e^t * titzmizi&m®. 
Ajjmm&boimizjLt), mtzxtimmmzinizm 

[1**318] fflro^|fi|©ttiii©/s46©B*te«/5ftT? 

a# $ ftfc AumwiSiZW-mimm-tz z t iz * ns. 
m^K^mm^^SL-t^mitmmnb . 

aft© -9- > 7*;u^B«*> $ n * W-fiffiW&zmn 

&b &Mmttvx±i8.-tz>ftmftmffim&7'- tons, 
mmb, 

m^amwcKtiwmmb mmMmmw-mmmmb nit 
a. 

9 1 ffiaro-y- y-7-)mmm^mizw-mmm^ 

i tC <fc 3 (k^T'JV^^.m.-t^i^m 3 <Xtc 

z<o¥i%m3&7i. : e : r)uzmiz^ mtzw-fimzfcTc*?' 
Mztf-?zw,fi.<op}i$.b, stcopi&mam.&fr'bmd, 
w-i^m 3 Ajt^T'i^^tzb^o^mw^m^b & 
KHitttt riett-r * * *« - x fFjSiifi t^3>ta 

-9\zmft***zb*t£&b1r&-rv'r=7i**W&.\s 

tzzi>\z-3.-s> 0 ^swammw. 
m$m 1 0 1 m&w-izmwm z wmmm-t *m 
imm&m * ^ > b- ^ - ^ iz^n $ , 
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3 

t^yo^A zmm v tzm^m 9 tciem^ n > e a. - 

<i> £ £: tc d: T{&^&A#i«gl££/&^'i>¥m4!Q : 3I 
A^HB^tcDJt^Iz.t'?. H5iaA^i^a{0(3fe^^tl 

m^^-tmmmjfm^T'Mz -? -y e > z t iz <t 

Otf^ti-S^^&^T'n^Sl;:. iufB^fS 3 & 20 

mmi&m&xtimm^ t mmn&mw-^mmm t nit 
mi5ftmmm% tz^>v*-t> iznft * -e- * c t 

[sf*]gi 3] ^ro^iajro^ibro^feroii^a^ 30 

So 

At) z ntzAfim&mmzw-mmm-tz Z t iz J; o r 

ffiii&A^ i%p D piiHi5 * ^fiK-r * mmms. t , 

WWftMShMm t , ifrf SiS/lJ&A^p'pBffi! £ W-tbRt;: 
J: 9, sulSA^^pSfflcfclt^^OlPj^wft®^* 
^^p^lSffiSiJ^fSt c £ fc^t-f £!i 50 
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[0 0 0 1 ] 

(cili^p D pro^(Si5r^ai^-?»iii#Ma^Sfc < i;O ; ^<0^ 
[0 0 0 2] 

tfiih-fzztfrmwtte&A^ Smyrna** 

H«r*H*-*-*fc«K A#Sft*S««:St;:8©£|Si*:* 

[0 0 0 3] H4ti. 6e*S«lcJ:*«^riai«llJ«>fcii) 
K>T'-5'OgS*x«:^T'-^«fi5cllI-r-*>^„ i rostra 

9 Hi, A*#aK«t^rA^*nfcB«*fftfflA«)jE 

mmm&T'- *Ar. 9 

^ 9 2 l±, B^^-^P^e^^ift^ofcllcD^ 
SiWitt J PES5:it7'-^f*§. 9 3 tiiE 

S^li{ST'-^9 1 £=e-tf-f ^^S-r-S>Ci:lcJ;oT» 

[0004] 9 4H¥>tbmM£ftr^zmmmB 

9 2 SfcttfifflaSiEllWBiftT'-^ 9 3^ffll^fU 
r, Sitf^f-? 9 5(c«, ^♦pgWF^KtT'^f'-^ 

9 4 *»?>sw«n-^3jWcjettron!aA<#*nT^4. 
<^{c, 9 6 tiftffisijoiBftf* - * t-$> 0 , c nnsam 

Mfcr- 9 9 6 (±. iP ; eT';UT'- ?95 3 &7ciH 

Srffi,W.(0(p) # (cISHE* -i±x8&-tZ - 1 «fc ^> xm *>ti 

[0 0 0 51 -73. 9 7l±A^?*fSt-J:oTfr^lcA^ 
^n^.±l2iSIS*tft(iAwA^SIiS{ftT'-5'r-feO. c 

-6. -5" LT X <1 roAA^i§7'- ^ 9 7 «:*S©ftI*®J 
SBffiftT'-^ 9 6 i:Jte<L. ft&4SHS<OKl^JK8iJffi 
®^7 a -^9 6*ft3E-T*ittJ:«fc-9r«rSI{^A**n 

[0 0 0 6] 

I«^jWB»LJ:9i-f*SI!ffl ±^L/c^*#fiT- 
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[0 0 0 7] #5S<yj«\ ■l<OJ;-9/ c £»tSSr#)i[L.r/<£$ 
fe, A#3ft*3q$£fflA©^**&-t<0«*iPi«:l* 

[0 0 0 8] 

[JHH«r«SW--&fc«>0>^gU ±«aroSHBS:W*-r*fe 

> r-f * C t <fc 0 3 &5c^e TVU£3EJ&-f-i>¥tf3 

*W*«iSi©ftJKi:. #*<ofcS«<D^*^iWiB¥i9 
ft 3 ft7C*7'Jl'*Jlfc i: #©ftffigiffl§i^B«t £08* 
WtfTBHtif- 5"<-xfPJ«^R t C k £ 

[0 0 0 9 1 f»*3S2 (cie«cD^(c*5^T(±. 

iuIB¥^H3<^7c ; eT';M / Ffi!c^St±> ¥»fb»S* 

ntzmw¥-£}ffim&*-? v t > r-t * z t zw&ti- 

&=eiJ-'-1' ?$0:3-<f\ y5?7> (median) 7 -i" H* ? -f\ ^ 
Br¥£l 7 * ;u ? ft if £#*l:T •& c i: *<-z?§ £ ztiblz 

[0 0 10] ifc> INCH 3 KBita>«91tt* iS©7J|Sl 

©&d3©fca6©B&&yilSB-e*oT, XfiZtitzAt) 

mm&zw-mwm.-?* z t \z j; ^ ximwiAjjmm® 
jimwmtoitmzx'o^ mzAfimmmzisiizmo 

o&mwmmm*, y-^^mzja^nmmmn 

[ooii] sfc, m^mAf,zim.<omm±. m<n>ufa 
(om&v)tztb(Dm&®Mm&.-?& ^ -c, xtusntzxti 
mwiti&w-mimm-tz ctcio xi&m^.xtimmm 

fw^vevmctaofftiw ¥i9Si 3 <X5E 
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=er'^^S(-. HufB¥l^il3<^7c ; eT';K^-r-i.^w 
ftJKt, #^<0ftSerom^'imilB¥^i«3^7c*T' 

*ft ft SW^Sidf- * £j£¥IS i . iw§E{£J^A77 

ass* t BuiBft mwwtmmm t wttmz j: o , mib 

•5. 

[0 0 12] IM^S 5 IcfBScWfIWi, «©£|6| 

10 <D^tii<Ofc««>COB«fea^-e*)oT, fflftO-frVTVU 

mwm*mz¥-ftffiwigiz±fi>i-tz>¥-i%m7'-?i'¥f$.& 

fit > c o^tDHT-- ^ fF«iflBi?*J« $ ftfcmiiB^ 

mw&z. m(om^m.-rmmmm^7'Mz-7- J h-> 
^Tfrftummk. z.owtzmz&.ttT'frzmi.z^ m 

B¥&m3ft.7i. : £7'fl'lziji-Z>$l&<Dn&k. &*<Dft 

mmw-mmmm t * ns&ft it rjant * f - ^ ^ - xfp 

20 

[0 0 1 3] «*3S6 (Cl3®W^T*ti, huIB¥ 

ai*BT^»4t»a $ ntzmtttftmwmzmmmm 

[0 0 1 4] M**7iciB«ro^ti, giro^iS] 
^ajcDfctooB^fea^ST-fe-^r. xti^ntzxti 
mmm.*¥-mt%m.-t z> c t tc «k -3 t{s^^a^^b# 

30 ¥^B^5r*(cff)5ic5n. flW5i©ftlStMJtf*WTlB 
tg$nr^-5*g»roftJSgiJ¥^B«t, MIB¥^t^ 
-ajSB-P&SS *ifcffiflBffiffl»A*ffii«i: ©Jt«l=«fc 

muAtimwmz&tf&mvn&z-ikfe-tzmijft 
nnmmk *m-?z> z k zmkkTzmmtBmys&zm 
Wk-rz. 

[0 0 1 5] S/c, ai*«8(=E*©*Wi, H©*fi 
<D^tti©7t*?>©B^a75ffi"eS)-5T, AtlZtltzAt) 

mmBzw-mit&mi-z zkizx^ ris^^A^^B^ 
&<ki&-tz¥m<t*&mimk, mmo* >-rn,mmm* 
40 ^&zn&¥®ffiw&*mv>BW&m-tmmmBW : e 

^T';U$ratc. mIIB¥i£)ii3<>:^ : eT';Kc^t-r^^© 
ftJKt, #^©^^©^*^fIIB I Fi£lll3^7c : e-5 : ' 

££SSiJ¥i5)HB{£T'-?£^<!fIi> milB{£/gSA^ 

mw&kmmPim.m¥-mmm&k(oitmz ± o , buib 

50 [0 0 161 «««9^iatt©36Wt±, IS^t 
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¥-®m 3 T^mfogfl t > - (DW-ftm 3 iXTE^e t* 
iU^rStc. mZ¥ftffiZ?K7i*7')Uztt-t&m£.<K>ftm. 
£, «-^ro^a^»^*^Huie¥lS)gS3<X7c : eT';i/* 

mfci: znnmmw-mmm&t zmmttuxtm-tZT' 

t ^ -5 7*a r v 5rfgji L 3 v f - ^ 

[0 0 1 7] Sfc HtJjSll 0 (^IBfcro^T'ti. huIB 

- 9 K Hfr $ tf, mU¥-t%m 3 ftjc^e r^UfFfiJulflt;: 
^ T (± , HulB^^&HJlflT-^^bMJI £ nfc h?II2¥ 

[0 0 1 83 Sfc, f»3j<3S 1 1 KiBttOfgBJfte, AJJZ 

^B«»¥19gaBf0i£*KfFi&3ft, a£<z>ftft£M3 
¥»fb*&Si©aT-£/&3 ftfcmfiEffimA^B&i:© 
■5 ffififoWftlfflM t£=>>tj--9 (cJIIt $ -5 c £ 

t -r -a 7 - a r =7 a * e« l fc ^ > t * - * awax 0 

[0 0 1 93 4fc, 2 (cfESctf>fPJ?t4, 

ffiatt^ & £/£ s ti s ^-mm\% zmmm* m-rmm 
««a#*bb« t mfieft mmw-mmmm t <oitmz «t 

* 7'a 7 7 A £fSI§ L n > f ^ - ? gE^BX 0 rT^/«£|B 
[0 0 2 03 W*3B 1 3 KlBtt<Ofg0fll4, l&S® 

3 &tc* T^Ufci/S^^t^SS 3 ^tc^tOHI^Sc 
#^roftS^w^>'im)l2¥^S3<X7t ; e7 : ';u 
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•ftLHSit* SB 
[0 0 2 1 3 liJRJSl 4 tcie«tf>#Pfll4, ft D °„(0 

At)®s,wm*¥-m<mm-tz> ztiz^^ xi&m%iAt) 

gggtt it Tieti $ nr ^ -i. ts©MSSiffi^tffiif 
t, mmi&ffli&Atiwsiwm tmttmiz. & huiba^ 

[0 0 2 23 

mkftMtzi^xw.wtz. mi a. ran*^ffitcj:* 

B«*oai6«<o«j)6*««:^-#"ra y ?iT-fe^„ El 1 
(cfc^T, ^-§-2 oeiUB^A^^S. 2 1 ti^-ff-f ? 
»H#a (TJlMtffiBI^S) > 2 2 t±H^[Si*iJgiJ#f2T* 
**. Sfc> 1 I awm 1 ?- 1 2(±=e-9-* 

20 -f ?mm&3. wm<t&m^&) > 1 3 c* 3 iX^^T' 

^fFfig^S. 1 4 ti 3 tf^t-? -y f > r^fi (¥W 3 & 

IRIEWE^S, 1 6t±2^r'-^^-XfF^IS (f- 

[ 0 0 2 3 3 HI 2 li, IHB^MH^at-fcCt-Sr'-^ro 
tfitiZTri-tT'-irmi&mX'&Z. g|2(cte^T, ??-?-3 
1 ti«StrofiAcOIE®8i$:-9->7*;ui: Lxm&LXftb 

titz-y- >-fiujEWffiw&7'- 9. 3 2 ti-y- >7)l>iEmm 

W&f-? 3 1 ilttf-f ?MlH«:gTMS*ifc 
30 ¥±5iE®^B^T'- ^.33 «¥l§iE®ffla«T'- ^ 3 
2«r»(cSWc*nfcfiH«¥*5iEiB«IB«y-^-e* 

[0 0 2 43 4/=, 3 4ti : f*ffl*Snr^-6aWMK^ 

C4¥i^3&/x^7^7'-?T-;fc'5-. CO^Fi£)^3<X7c 
tf^f-? 3 514, l$« : EfA7'-? 3 4*<« 
■tm^z^-iZiEWmwmr-? 3 2 ^/=C4fS/g^¥^iE 

mmm^-? 3 3^tf?xft7'y ^>r*aa 

f , )Vr-9 3 5tct±> mmMBVi^r'^v'-^ 3 4 *^ 

6 {iftjK»j3W^»a«f - fc&i). - <Dmg.mmm& 

T- 9 3 6 14, ¥^ 3 iXjx^ t*;u-7'- ^35 3 

jWc^^^ftmsEoftjeftiwaics -urTaju-r * etc 

J;-pT^#^>t^-^> <> 4/c4 1 {4fr^itcA^$n-I.A^IBB 
^t'-^T-*0, 4 2(4A/ f 7ll®#T'-5' 4 1 $rS(c=e 

*#wtct4, a*b«i±, &®mizmm.anx 

50 K9-f/<-*««-r**y^^» S^ftaoiPK H: 
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[0 0 2 5] ZKlz^ #m&&mgiB.tztsliZT-i"<- 

iz-o^rm l fcJ;yi2 ZbtizVffl-tz. 
[0 0 2 6] ( l ) T'-^-XfFfiJuag 

;ft©^V7VuB&<D^X£i^*tt-eft i f^-fe^te 
[§£1] 

Pi. P2, , Pm 

M) , §/?co-9->7*;uS0 

[ft 2] 20 

O (i xj) {!cDe?-fe;i4i£ 
[ft31 

Pm = [(Pm)l, (Pm)2. , (Pm)ixjJ 

b"3tcfeM (mtfRGB 3JStfe<D{fi) Srffl^Tt^ 

[0 0 2 7] * L-r. sptmr- 9fttf&& 1 1 14108 
WH»^-^3 2 ££T-¥±9{bi:(4. ±IB 

[ft 4] 

P" 

[ft. 5] 

— r — — — — i 40 

P = I P 1. P 2. , Pn, . P ixjl 

1 M 

Pn = I (Pm)n 

M m= 1 

&^T% -f 7MH#fg 1 2t4. Ctf>¥«3IEffii®B<ft 

K¥i£JjEffiH®#7'-5' 3 3 ££)5£-f 
[0 0 2 8] Jfc(c, 3^7 7 hT>r*S 1 4 14, ±12 
<7>¥tSllEWmW&7'-9 3 2 £A:C±{£Mli£¥i3lE®gIB 50 
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3«r. ^#3&TO§i*T';ufFJ£#fg 1 3tcJ: 

?:}fv\ W-mm^'^jl^7'^7'-9 3 SZlif&i-Zo ft 

X^-t-f'-?,*: LT14, -9- >-7)UEWffiMm ; T- 9 3 1 
roffi{£B*i;:|^B#K&{gLfc&^B«£¥^bLfc&0 

[0 0 2 9] ¥^»3iWc=6^Uff*^EHE 
3MS1 514, ±fBO¥^itl3&5t ; eT';U7'-? 3 5 

w-mmmmr- 9 3 6 £ , 2 dot?- 9*- x^#is 

1 6*«7 : '-^^-XtC*&^-r-5.. ft*>\ 

laSJcRB^-r, SftroHett-tft-t-ftKoi^TroiHME 
«w*iS]t±, *¥5isu fra^iSi, fe&sisi*, ffiR-e 

£>-5>o 

[0030] ( 2 ) iR^isi^aijas 

2 0*^K«)^*tlfc*»I<75ffi«Sr*(3, i-yytttUftl 
{t-tZZtiZ£^XA?jmM&7 r -f 4 1 ftfc 

[003 1 ] <ktc> =e-9w ttm.ms.i 1 1*> ±teA# 

HBfir'-:? 4 1 (c^-^-f ^HSrSfeLT. ffi/^SA^ 

mm&T 1 - 9 4 2£tu^'r*o -ei^ n^AffiS']^ 

2 2 tt, fiffl«A*«B*7»- * 4 2 iSRE0>ftjK»PP 

U **>JteMK©W^ii«7*-5'«:ftS-r*Ci:fc«k 

[0 0 3 2 ] fcfc. tBHlSKdJ^ife©— Wi, <k(OM*) 

(x. y) 3 6 tc^tt^tt 

mABL<DW*0&V9i:n,t (x, y) fco^TiWWfl 

[ft6l 

max I f - t I 

[ft7] 

SS If - t I dx dy 

[ft 81 

SS ( f - t ) * dx dy 



(7) 

11 

ft*. *9mm-ete. ibh^^^nLx-smm 

(«Atf, 1 0J8WB3) T-^jS&J 5 F±£j^WtT'-5' 3 6 

«< P^PB^r 1 OJKWW^fcWAt* 5KIBJHI;:-*- 

M«lt» &•*-*£*£. ±IBOJ;t tc-^WPB -CJItttt 1 0 
left t or-tift < , lgM7^ 3* y ft if <n% nm «fc 

[0 0 3 3] i^ic, *5BWlcJ:*«*fi«mifilK|fi|±ffl 

It -i>T'-5'K)^$:^1-jS^:|llT- fc*. ftfc\ iron 3 
X'l3.0<kn,V>W@C£ffl&mmL 2 tfScWK&LT i^*. 
H3tCd3^T, W-^-l A. 2 A. 3 A. 4 A, 5 At±-£ 
n-en^jKSW^I^H(*T'-^(CJ3Ct-i) 5 ocD^jgroT* 
-^OftSt?**. 1R, 2R. 3R, 4 R. 5 

BT-**. IS. 2S. 3S. 4S. 5 S(±, * 

ft**ftwftj£(cfcHt*^©it>7Vu^&<oftgT-<fc 
*. 

[0 0 3 4 ] ££T% U#A#iSH«T'-$'«ffiaT'& 

^flSgglUifc^T. I A~5 AOo*>4 Aift&ifi 
<, S6oT4ACffl[«i-*iB«i:©!(aMfl[A<«tS^t 

/PB«l S-5 S(75#firgi:tt«LfcJt^(ctt3 SjMR 
tJtt<. UO^|pJ{±3 Ai:*iJS$n*iIi:(-ftO, bu 30 

*E0>*ii£*ss t t±^ft ^ fcfe**<dj* $ - 1 (-ft 

*. ddT-iSlc, At>ii«UitV7-jH®3 Stf>A 

( 3 A) cma?fr1fjKwii5oPT-&*i: fcs;i*ro-e % 

UC*fr*«^K3*Wl*»=*il^T, 4AjWE«* 3 A 
*<ISgT**£H!ll-&^*££tiT'§ftl,>. 

4nc#£ftT<^*£:C±Pgt>ftl 1 >. -*:<Otzib^ 

<. «wftw mnm z ami- t 

ft*. *^BfltcJ;n(f, *»ia{ft!6«A**tifci:*»^ 

AAStw¥J5)«*sic LtzftmrnmrnT 1 -? ttmt 

;ua^<h<7>itiR£*tT*§£-<fc •) t>. <t 0@S14roS»*ll 

^■>7')v^tx^nizML. &mcfin ^i^ti 

B&£»IJLT^-*^-X(c^}#U-r*J<<&®*>ftl> 
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